In spite of intensive research over the past 20 years, the aetiology of the idiopathic respiratory distress syndrome (RDS) still remains unknown. However, the pathophysiological disturbances are now well understood. As the condition is self limiting, treatment is aimed at correction of these pathophysiological disturbances (hypoxaemia and acidosis) by the administration of oxygen and buffers. The two commonly used buffers are trishydroxymethyl-amino-methane (THAM) and sodium bicarbonate. Theoretically, THAM appears to be superior as it is effective equally in a 'closed' or 'open' system, though it has the disadvantages of causing respiratory depression, hypoglycaemia, and hyperkalaemia (Nahas, 1963; Strauss, 1968) . A comparative trial to determine the efficiency of these two buffers in the treatment of severe idiopathic RDS has not been reported. The present study was undertaken to determine which of these two buffers was safer and more valuable in the management of these patients.
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Materials and methods
The subjects of this study were treated at the Royal Hospital for Women or the Prince of Wales Hospital. The infants treated at the Royal Hospital for Women were bom at that hospital, whereas the infants at the Prince of Wales Hospital were referred from other centres. The diagnosis of idiopathic RDS was made on clinical signs and symptoms (Gupta, Dahlenburg, and Davis, 1967) , and was confirmed by chest x-ray (Donald and Steiner, 1953) . Babies who failed to achieve an arterial oxygen tension of more than 100 mmHg in an environmental oxygen of 90 to 100% within the first 12 hours of life were considered to have severe RDS, and were randomly treated with either molar sodium bicarbonate solution or 0 3 molar THAM (3-6% solution). The pH of the THAM solution had been adjusted to approximately 8 * 7 at 37°C by admixture with its hydrochloride. The dosages used are shown in Table I . Base therapy was discontinued if the pH was above 7 * 40. The average age of entry to the trial of infants bom at the Royal Hospital for Women who were treated with sodium bicarbonate and THAM was 7 9 hours (range 4 to 1 1 hours) and 6-1 hours (range 4 to 10 hours), Infants treated with NaHCOS 26  3  27  7  28  8  29  1  30  1  31  7  32  4  33  8  34  4  35  3  36  7  37  10  38  8  39  4  40  5  41  9  42  2  43  8  44  5  45  8  46  6  47  8 Tables III, IV , V, VI, and VII. Table II and text).
Of the babies treated with THAM, 14 survived. Of the 11 infants who died, death was due to respiratory insufficiency in 7. The other 4 had recovered from their respiratory problems (as determined by clinical features and blood gas analysis), and in 2 of those death was due to septicaemia. In the third, death occurred after an exchange transfusion and necropsy revealed haemorrhagic colitis, and the fourth who died (aged 2 weeks) was found at necropsy to have an organizing intraventricular haemorrhage. It therefore appears that 18 infants in the THAM-treated group recovered from their respiratory problems. In the infants treated with sodium bicarbonate, 15 died from respiratory insufficiency: death occurred in 1 as a result of septicaemia. These results are presented in Tables VIII and IX which show under 2000 g treated with THAM (9 out of 14) recovered than of those treated with sodium bicarbonate (4 out of 14 recovered). However, the difference was statistically not significant (X2 = 3-59).
There were 33 male and 17 female infants in this trial. There was no difference in distribution and survival rate of the two sexes in the various weight groups. As indicated earlier, some of the babies were offered ventilatory assistance. Table VII shows the number of infants who received ventilatory assistance in each group and the outcome. Once more there was no bias, and the survival rate in the 2 groups that received ventilatory assistance is not different. Discussion The severity of idiopathic respiratory distress is variable. The condition may be transitory (Sundell et al., 1971) , the infant in such cases recovering within 24 to 36 hours; or mild, where the infant requires small amounts of added oxygen for 3 to 4 days; or severe, in which case the infant progressively requires increasing amounts of oxygen and, in spite of intensive alkali therapy, may continue to develop progressive respiratory failure. It is, therefore, not surprising that in a disease of such variability, various treatments have been instituted (Usher, 1963; Troelstra et al., 1964; Lancet, 1964; Hutchison et al., 1962) and success has been reported with each form of treatment. Treatment with oxygen and alkalis (Usher, 1963; Troelstra, et al., 1964) appears to be rational because it corrects the basic pathophysiological disturbances. Boston, Geller, and Smith (1966) have shown that infants who fail to achieve arterial oxygen tension of more than 100 mmHg in an environmental oxygen of 90 to 1000% have a mortality rate of 81%. The mortality rate in the group treated with sodium bicarbonate in our trial was 64% and compares favourably with the report of Boston et al. (1966) . However, this favourable comparison is not surprising as we were using respirators in addition to oxygen and bicarbonate in the management of these patients. In contrast, the mortality rate from the disease in the THAM-treated group was 28% though, as emphasized earlier, 4 of these infants died subsequently due to unrelated conditions. Troelstra et al. (1964) reported a mortality rate of 43% in babies with severe idiopathic RDS who were treated with THAM (but their criteria for the diagnosis of severe RDS are not clear). It appears that the use of THAM in the management of severe idiopathic RDS is to be preferred to sodium bicarbonate.
Ventilatory assistance was given to 13 of the 25 babies who were treated with sodium bicarbonate and 10 of the 25 THAM-treated babies. Of these there were 3 survivors in the group treated with sodium bicarbonate as compared to 4 treated with THAM. There was no bias in regard to ventilatory assistance offered in each group of babies. It is interesting to note that if the respiratory assistance had been withheld in both groups, and assuming that all of the survivors would have died, the mortality in the 2 groups of patients approaches that of Boston et al. (1966) and Troelstra et al. (1964) , respectively.
Detailed analysis of the trial reported in this paper and a critical appraisal of the data presented in Table II suggest that the 2 groups are not comparable in regard to Pco2 (13 infants in the bicarbonate-treated group had a Pco2 of less than 45 mmHg compared to 5 in the THAM-treated group), pH (11 infants had a pH of less than 7-20 in the bicarbonate-treated group compared to 17 infants in the THAM-treated group), and the amount of base given (molar bicarbonate compared to 0 * 3 molar THAM). It is obvious that the THAM-treated group was heavily weighted against in terms of severity of the illness (if one accepts Pco2 and pH as criteria of severity of illness), yet the amount of base given was less than bicarbonate. We have purposely not taken these factors into account in the final assessment of our results because we regard pH and Pco2 as poor indicators of the final outcome. Ostrea and Odell (1972) have drawn attention to the deleterious effects of molar bicarbonate in a 'closed system', and it might be argued that the better results obtained in the THAM-treated group may be due to the deleterious effects of molar bicarbonate rather than the benefit of THAM.
THAM is known to cause respiratory depression in experimental animals. Roberton (1970) reported the occurrence of apnoeic spells within 2 minutes of administering THAM to newborn infants. On the other hand, Gupta et al. (1967) encountered this problem in only 1 case. As Roberton has indicated, the explanation may lie in the fact that, whereas Gupta et al. (1967) used 0 * 3 molar THAM, some of his patients received a solution that was of much higher concentration. In our series of 25 patients we did not encounter this problem, and this is mainly related to the method of administration and concentration of solution of THAM (see above). We would also like to emphasize that we did not observe any changes in respiratory rate or respiratory excursion soon after administering the initial dose of THAM. Roberton (1970) Goldenberg, Wiegenstein, and Hopkins (1968) and Brinkman et al. (1961) with the use of hyperosmolar solution of THAM. As similar lesions have been described after the use of hyperosmolar solutions of sodium bicarbonate (Adamsons et al., 1963) , it appears that the liver and renal damage may be related to the hyperosmolarity of the solution rather than to a direct toxic effect of THAM.
Hypoglycaemia and hyperkalaemia have been reported with the use of THAM in experimental animals (Bennett and Tarail, 1961) . Hypoglycaemia is a recognized biochemical disturbance in newborn babies with idiopathic RDS (Usher, 1961) .
In our series all babies were routinely monitored with Dextrostix and there were no babies who had either clinical or biochemical evidence of hypoglycaemia. We did not routinely perform estimations of serum electrolytes, but in those babies who had serum potassium estimations we did not find any values above 6 mEq/l. Gupta (1965) and Gupta et al. (1967) have reported a rise in Pao2 after administration of THAM in infants with idiopathic RDS. Similar results have been reported by Russell and Cotton (1968) with the use of sodium bicarbonate. In our trial, of the 16 cases where blood gas analysis had been done within 30 to 60 minutes before and after the initial dose of sodium bicarbonate, no appreciable change was noticeable in Po2. On the other hand, in the 18 infants of the THAM-treated group in whom pre-and post-treatment blood gas measurement had been carried out, there was a rise in Po2 in 7 cases, a fall in Po2 in 1, and no appreciable change in the other 10 (Table XI) . THAM is supposed to be theoretically superior to sodium bicarbonate in the treatment of acidosis in idiopathic RDS because of its ability to act in a closed system. We therefore looked at our blood gas results in relation to changes in Pco2 after the administration of the initial dose of the two buffers. It was found that of the 16 cases treated with sodium bicarbonate in which blood gas analysis had been done before and after treatment (within 30 to 60 minutes), Pco2 rose in 5 cases and remained unchanged in 10. On the other hand, of the 21 cases treated with THAM in which Pco2 had been determined before and after treatment, Pco2 fell in 13 cases and remained unchanged in 8 cases (Table XI) . Similar results have been reported by Gupta et al. (1967) . 
